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METHOD FOR MANUFACTURING CRYSTALLINE FORM I OF 
CLOPIDOGREL HYDROGEN SULPHATE 

Technical field 

The invention relates to a new method for manufacturing hydrogen sulphate (alpha S) of the 
alpha-(2-chlorophenyl)-6,7-dihydro-thieno[3,2-c]pyridine-5(4H)-acetic acid methyl ester 
(clopidogrel hydrogen sulphate) in its crystalline Form I. 

Background Art 

Hydrogen sulphate (alpha S) of the alpha-(2-chlorophenyl)-6,7-dihydro-thieno[3,2-c]pyridine- 
5(4H)-acetic acid methyl ester (clopidogrel hydrogen sulphate) of formula I 




(I) 



is an anti-thrombotic agent that has been described in patent CZ 274 420 (EP 281 459), 
dealing with the technology for manufacturing dextrorotatory S enantiomer. The 
manufacturing method disclosed in the cited patent dwells in reacting the racemic mixture 
with optically active camphor sulphonic acid and subsequent separating the diastereoisomer. 

The respective salt of clopidogrel with camphor sulphonic acid is transformed with sodium 
hydrogen carbonate solution in methylene chloride environment into the optically active base, 
which is obtained by evaporation of the solvent. 

The evaporation residue - the optically active base of clopidogrel - is dissolved in acetone, 
where it is transformed into hydrogen sulphate by adding drops of an equivalent amount of 
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sulphuric acid, under cooling with crushed ice. The melting temperature of the resulting 
precipitate is stated as 184 °C. 

The specification of CZ 274 420 (EP 281 459) does not deal with the crystalline form of 
clopidogrel hydrogen sulphate prepared in this way. A newer patent application, CZ 2000- 
4637 (WO 99/65915) gives a description of crystalline Forms I and II of clopidogrel hydrogen 
sulphate. According to this more recent patent application, the precipitation method described 
in CZ 274 420 (EP 281 459) had led to crystalline Form I. The above application defines an 
allegedly new crystalline form, Form II. The process for obtaining Form II according to 
example 1A of this application dwells in introduction of the salt of clopidogrel with camphor 
sulphonic acid into methylene chloride and its transformation into the base with a solution of 
potassium carbonate. Methylene chloride is evaporated and the evaporation residue is 
dissolved in acetone. By adding sulphuric acid, the hydrogen sulphate precipitates out of 
acetone. 

The methods leading - according to the application CZ 2000-4637 (WO 99/65915) - to Form 
II, are thus very similar to those leading to Form I according to the same application. Since, 
moreover, the application defines Form II as thermodynamically more stable, it is obvious 
that the known methods allegedly resulting in Form I will be poorly reproducible. It can be 
assumed that even a small change in conditions will result in Form II instead of expected 
Form I. The Form I under generation can, under these circumstances, transform spontaneously 
into Form II and it can be expected that it will be at least contaminated with Form II. 

The above stated expectations have been proven experimentally. 

The present invention provides a reliable method for obtaining Form I of clopidogrel 
hydrogen sulphate without detectable impurity of Form II. 

Disclosure of the Invention 

This invention relates to a method for manufacturing crystalline Form I of clopidogrel 
hydrogen sulphate, consisting in crystallisation or precipitation of this Form from a solvent 
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selected from the series of C1-C5 alcohols or their esters with C1-C4 acids, optionally of 
mixtures of alcohols and esters. 

The manufacturing method described in the prior art thus allows a non-specific preparation of 
Form I. It has now been found out that if clopidogrel hydrogen sulphate is allowed to 
crystallise by the procedure according to this invention, Form I having a high and defined 
content can be obtained in a reproducible way. The substance of this invention is a process for 
manufacturing crystalline Form I of clopidogrel hydrogen sulphate, which method resides in: 

1. transforming the salt of clopidogrel with camphor sulphonic acid, in an organic 
solvent medium, using a solution of a weak inorganic base, into an optically active 
base; 

2. isolating, from the organic phase, the corresponding clopidogrel base by evaporating 
the solvent, and subsequent dissolving said base in a solvent selected from the series 
of C1-C5 alcohols or their esters with C1-C4 acids, optionally of mixtures of alcohols 
and esters, and cooling the mixture; 

3. adding sulphuric acid and inoculating the mixture with Form I of clopidogrel 
hydrogen sulphate; 

4. stirring the crystallised mixture at a temperature between -5 and 15 °C, filtering and 
drying the crystals, thus obtaining Form I of clopidogrel hydrogen sulphate. 

According to another characteristic, crystalline Form I of clopidogrel hydrogen sulphate can 
be produced in an alternative procedure, residing in: 

1. dissolving clopidogrel hydrogen sulphate in a solvent selected from the series of Cl- 
C5 alcohols or their esters with C1-C4 acids, optionally of mixtures of alcohols and 
esters, at the boiling temperature of the respective solvents; 

2. filtering the mixture through a filter with an opening size of 0. 1 to 1 um; 

3. cooling the solution down, filtering and drying under reduced pressure, thus obtaining 
Form I of clopidogrel hydrogen sulphate. 

The quality of clopidogrel hydrogen sulphate of Form I without detectable contamination by 
Form II, obtained in accordance with this invention, is documented by the following 
measurements by means of common technologies. 

A characteristic powder diffractogram of the powder of thus obtained Form I of clopidogrel 
hydrogen sulphate is shown in Figure 1; the table gives the inter-grid distances and relative 
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intensities (the percentages of the most intensive line). The X-ray diffraction profile of the 
powder was assessed in the apparatus PHILIPS PW1730/PW1050, Cu radiation (K alpha) Ni 
filter, with automated data collection, voltage: 40 kV, current: 25 mA, with the advance rate 
of the goniometer of 1/2° per minute and the time constant of 1 . 

The quality of thus manufactured Form I of clopidogrel hydrogen sulphate has been 
confirmed by Fourier Transform infrared spectroscopy (FTIR), shown in Figure 2. The 
spectra were taken in the spectrometer Nicolet USA, type: Impact 410. Conditions of 
measurement: KBr tablet technology, 16 scan, resolution: 4 /cm (reciprocal cm), background 
KBr tablet. 

An analysis of differential enthalpy (DSC) has been performed in the apparatus Perkin Elmer 
DSC 7, calibrated to In. For calorimetric assessment, 1.725 mg were used, in an Al cup, with 
the temperature ranging from 40 to 200 °C, the speed of heating: 10 °C /min. The melting 
point and a characteristic DSC curve is shown in Figure 3. 

Using combination of the above methods, the detection limit of the alternative crystalline 
form remains reliably under 2 %. This method thus ensures that the content of the polymorph 
is 98 % at minimum. 

Brief Description of Drawings 

Figure 1 represents an X-ray diffractogram of Form I of clopidogrel hydrogen sulphate 
according to this invention, Figure 2 shows its spectrogram obtained by Fourier Transform IR 
spectrometry (FTIR) and, Figure 3 is a record of differential calorimetry. 

Examples 

Example 1 

2.26 gram of clopidogrel base are placed into a flat-bottom flask, equipped with a 
thermometer and a magnetic stirrer, and dissolved in 32 ml of dried i-propanol. Under stirring, 
the solution is cooled down to 0 to -5 °C. Then, 0.33 ml of 98% sulphuric acid are added (p- 
1.8361 g.cm" 3 ) and inoculated with crystals of Form I. The mixture is stirred at the above 
stated temperature for 2.5 hours, whereby, about 1 hour later, the look of the separated 
crystalline phase changes as it gradually passes into the solution. The temperature of the 
mixture is increased to 10 °C and it is inoculated with Form I crystals, again about half an 
hour later. The mixture is stirred until the crystalline phase separates at a temperature 
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between 10 and 15 °C for 1.5 to 2 hours, and then at -5 °C for 8 hours. The product is filtered 
off on fritted glass S-2 and dried with a stream of air. 1.7 g of clopidogrel hydrogen sulphate 
Form I with minimal polymorph purity of 98 % and having the melting point of 1 85 to 1 87 °C 
are obtained. 

0.5 g of clopidogrel hydrogen sulphate Form II, having the melting point of 177 to 179 °C, are 
separated out of the mother liquors upon standing at 25 °C. 

Example 2 

25 grams of clopidogrel hydrogen sulphate are placed into a flask, equipped with a magnetic 
stirrer and a reflux condenser, and dissolved in 1150 ml butyl acetate under reflux in an inert 
gas atmosphere. The slightly turbid solution is filtered and cooled down to 0 to -2 °C under 
stirring. It is put aside into a refrigerator and, after 6 hours, the precipitated product is 
immediately sucked off on a frit S-2. After drying under reduced pressure, Form I of 
clopidogrel hydrogen sulphate having the melting point of 184 to 186 °C is obtained. 

Example 3 

20 grams of clopidogrel base are placed into a flat-bottom flask, equipped with a thermometer 
and a magnetic stirrer, and dissolved in 140 ml dried i-propanol and 140 ml butyl acetate. 
Under stirring, the solution is cooled down to 0 to -2 °C. Subsequently, 2.9 ml of 98% 
sulphuric acid are added (p-1.8361 g.cm" 3 ). The mixture is stirred at the above stated 
temperature for 1 hour, at 5 °C for 2 hours and at -5 °C for 8 hours. The product is filtered off 
on fritted glass S-2 and dried at a reduced pressure. 14.5 g of clopidogrel hydrogen sulphate 
Form I, showing the melting point of 184 to 186 °C, are obtained. 

From the mother liquors, clopidogrel hydrogen sulphate Form II, having the melting point of 
177 to 179 °C, is separated upon standing at 25 °C. 

Example 4 

1.84 gram of clopidogrel base are placed into a flat-bottom flask, equipped with a 
thermometer and a magnetic stirrer and dissolved in 26 ml dried i-propanol under boiling. 
Under stirring, the solution is cooled down to 0 °C. Then, 0.33 ml of 98% sulphuric acid are 
added (p-1.8361 g.cm" 3 ) and inoculated with crystals of Form I. The mixture is stirred at the 
above stated temperature for 2.5 hours, whereby, about 1 hour later, the look of the separated 
crystalline phase changes as it gradually passes into the solution. The temperature of the 
mixture is increased to 10 °C and it is inoculated with Form I crystals again about half an 
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hour later. The mixture is stirred until the crystalline phase is separated at the temperature 
10°C for 1.5 to 2 hours, and then at -1 °C for 8 hours. The product is filtered off on fritted 
glass S-2 and dried with a stream of air. 1.8 g of clopidogrel hydrogen sulphate Form I having 
the melting point of 184 to 186 °C are obtained. 
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CLAIMS 



1. A method for manufacturing hydrogen sulphate (alpha S) of the alpha-(2- 
chlorophenyl)-6,7-dihydro-thieno[3,2-c]pyridine-5(4H)-acetic acid methyl ester 
(clopidogrel hydrogen sulphate) of formula I 




(I) 



in crystalline Form I, characterized in that the compound of formula I is separated out 
of a solution of clopidogrel in the form of the free base or salt in a solvent selected 
from the series of primary, secondary or tertiary C1-C5 alcohols or their esters with 
C1-C4 carboxylic acids, or of mixtures thereof. 

2. The method according to claim 1 , characterized in that the compound of formula I is 
crystallised out of a solution of clopidogrel hydrogen sulphate by cooling down. 

3. The method according to claim 1, characterized in that the compound of formula I is 
precipitated out of a solution of the base or of its salt by adding of 0.6 to 1.1 
equivalent of sulphuric acid. 

4. The method according to claim 3, characterized in that the compound of formula I is 
precipitated out of a solution in a CI to C5 alcohol. 

5. The method according to claim 4, characterized in that the precipitation is performed 
out of a solution in 2-propanol. 



The method according to claim 5, characterized in that the precipitation is performed 
at a temperature between -5 and 15 °C and the solution is inoculated with crystals of 
Form I. 

Clopidrogrel hydrogen sulphate of formula I, manufactured by the method according 
to the claim 6, having the contents of 98 % of crystalline Form I at minimum. 
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Abstract 

Title of the invention: Method for manufacturing crystalline Form I of clopidogrel hydrogen 
gulphate 

A method for manufacturing hydrogen sulphate (alpha S) of the alpha-(2-chlorophenyl)-6,7- 
dihydro-thieno[3,2-c]pyridine-5(4H)-acetic acid methyl ester (clopidogrel hydrogen sulphate) 
of formula I, in crystalline Form I, wherein the compound of formula is separated out of a 
solution of clopidogrel in the form of the free base or salt in a solvent selected from the series 
of primary, secondary or tertiary C1-C5 alcohols, their esters with C1-C4 carboxylic acids, or 
of mixtures thereof. 
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ZPUSOB VYROBY CLOPIDOGRELU HYDROGENSULFATU KRYSTALICKE 
FORMY I 

Oblast techniky 

Vynalez se tyka noveho postupu vyroby hydrogensulfatu (alfa S) methylesteru kyseliny alfa- 
(2-chlorfenyl)-6,7-dihydro-thieno[3,2-c]pyridin-5(4H)-octove (hydrogensulfatu clopidogrelu) 
v jeho krystalicke forme I. 

Dosavadm stay techniky 

Hydrogensulfat (alfa S) methylesteru kyseliny alfa-(2-chlorfenyl)-6,7-dihydro-thieno[3,2- 
c]pyridin-5(4H)-octove (hydrogensulfat clopidogrelu) vzorce I 
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je antitrombikum, ktere bylo popsano vpatentu CZ 274 420 (EP 281 459), ktery se zabyva 
postupem vyroby pravotociveho S enantiomeru. Postup vyroby zvefejneny v tomto patentu 
spociva v reakci racemicke smesi s opticky aktivni kyselinou kafrsulfonovou a naslednem 
rozdelenf diastereoisomeru. 

Pfi'slusna sul clopidogrelu s kyselinou kafrsulfonovou je v prostfedi methylenchloridu 
pfevadena roztokem hydrogenuhlicitanu sodneho na opticky aktivni bazi, ktera se ziska 
odpafenim rozpoustedla. 

Odparek - opticky aktivni baze clopidogrelu - se rozpusti v acetonu, kde se pfevadi na 
hydrogensulfat pfikapavanim ekvivalentniho mnozstvi kyseliny sirove za chlazeni ledovou 
drti. U vznikle srazeniny je uvedena teplota tani 184 °C. 
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Popis vynalezu CZ 274 420 (EP 281 459) se nezabyva krystalickou formou takto vyrobeneho 
hydrogensulfatu clopidogrelu. Novejsi patentova pfihlaska CZ 2000-4637 (WO 99/65915) 
podava popis clopidogrelu hydrogensulfatu krystalicke formy I a II. Podle teto novejsf 
pfihlasky vedl postup srazem popsany v CZ 274 420 (EP 281 459) ke krystalicke forme I. 
Uvedena pfihlaska definuje udajne novou krystalickou formu II. Postup vyroby formy II 
podle pfikladu 1A teto prihlasky spo£iva ve vnesenf soli clopidogrelu skyselinou 
kafrsulfonovou do methylenchloridu a pfevedenl na bazi roztokem uhlicitanu draselneho. 
Methylenchlorid se odpafi a odparek rozpusti v acetonu. Z acetonu se srazi hydrogensulfat 
pfidanim kyseliny sirove. 

Postupy vedoucl podle prihlasky CZ 2000-4637 (WO 99/65915) k forme II jsou tedy velmi 
podobne postupum vedoucfm podle teze prihlasky k forme I. Protoze pfihlaska dale oznacuje 
formu II jako termodynamicky stabilnejsi, je zfejme, ze zname postupy vedoucl udajng 
k forme I budou malo reprodukovatelne. Je mozno pfedpokladat, ze nepatrnou zmenou 
podmlnek bude misto ocekavane formy I vznikat forma II. Vznikajicl forma I se za techto 
podmmek muze spontanne menit na formu II a lze ocekavat, ze bude pfinejmensi'm 
kontaminovana formou II. 

Tato ocekavani se potvrdila experimentalne. 

Pfedkladany vynalez poskytuje spolehlivy postup ziskavani clopidogrelu hydrogensulfatu 
formy I bez prokazatelnych pfi'mesi formy II. 

Podstata vynalezu 

Vynalez se tyka zpiisobu vyroby hydrogensulfatu clopidogrelu krystalicke formy I 
spo£rvajici'ho v krystalizaci nebo srazeni teto formy z rozpoustedla zvoleneho z fady alkoholu 
CI az C5 nebo jejich esteru s kyselinou CI az C4, popnpade smesi alkoholu a esteru. 

Zpusob vyroby popsany ve znamem stavu techniky umoznuje tedy nespecifickou pfipravu 
formy I. Nynf bylo zjisteno, ze kdyz se necha hydrogenslran clopidogrelu vykrystalizovat 
postupem podle vynalezu, je mozne ziskat formu I reprodukovatelne s vysokym a 
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definovanym obsahem. Podstatou vynalezu je zpusob vyroby hydrogensulfatu clopidogrelu 
krystalicke formy I, ktery spociva v torn, ze 

1. se sul clopidogrelu skyselinou kafrsulfonovou vprostfedi organickeho rozpoustedla 
pfevede roztokem slabe anorganicke zasady na opticky aktivni bazi, 

2. z organicke faze se izoluje odpovidajici clopidogrel baze odpafenfm rozpoustedla a 
tato se nasledne rozpusti v rozpoustedle zvoleneho zfady alkoholu CI az C5 nebo 
jejich esteru s kyselinou CI az C4, popripadS smSsi alkoholu a esteru, a smes se 
ochladi. 

3. pfida se kyselina sirova a smes se naockuje formou I hydrogensulfatu clopidogrelu 

4. vykrystalovana smes se micha pfi teplote -5 az 15 °C, zfiltruje se a krystaly se vysusi, 
cimz se ziska forma I hydrogensulfatu clopidogrelu. 

Podle jineho z vyznaku je mozno alternativne vyrobit hydrogensulfat clopidogrelu krystalicke 
formy I postupem, ktery spociva v torn, ze 

1. se hydrogensulfat clopidogrelu rozpusti v rozpoustSdle zvoleneho z rady alkoholu CI 
az C5 nebo jejich esteru s kyselinou CI az C4, popfipade smesi alkoholu a esteru, za 
teploty varu pf islusnych rozpoustedel. 

2. smes se pfefiltruje pfes filtr o velikosti otvoru 0.1 az 1 pm 

3. roztok se ochladi, zfiltruje a pak vysusi za snizeneho tlaku, cimz se ziska forma I 
hydrogensulfatu clopidogrelu. 

Kvalitu ziskavaneho clopidogrelu hydrogensulfatu formy I bez prokazatelnych pfimesi formy 
II postupem podle vynalezu dokumentuji nasledujici mefeni obvyklymi technikami. 
Charakteristicky praskovy difraktogram prasku takto ziskane formy I hydrogensulfatu 
clopidogrelu je demonstrovan na obrazku 1; vtabulce jsou uvedeny mezimfizkove 
vzdalenosti a relativni intenzity (procento nejintenzivnejsi cary). Rentgenovy difrakcni profil 
prasku byl stanoven na pfistroji PHILIPS PW1730/PW1050, zareni Cu (K alfa) Ni filtr, 
s automatizovanym sberem dat, pfi napeti: 40 kV, proud 25 mA, s rychlosti posunu 
goniometru 1/2° za minutu a casovou konstantou 1 . 

Kvalita takto vyrobene formy I hydrogensulfatu clopidogrelu je potvrzena infracervenou 
spektroskopii s Fourierovou transformaci (FTIR) na obr. 2. Spektra byla smmana na 
spektrometru Nicolet USA, typ Impact 410. Podminky mefeni: technika KBr tablety, 16 
scanu, rozliseni 4 /cm (reciproke cm), pozadi tableta KBr. 

Analyza diferencialni entalpie (DSC) byla provedena na pfistroji Perkin Elmer DSC 7, 
kalibrovaneho k In. Pro kalorimetricke mefeni bylo pouzito 1,725 mg, v Al-kelimku, rozmezi 
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teplot 40 az 200 °C, pfi rychlosti zahfivani 10 °C /min. Teplota tani a charakteristicky prubeh 
kfivky DSCjena obr. 3. 

Mez detekce alternativni krystalicke formy se pfi vyuziti kombinace techto metod spolehlive 
pohybuje pod 2 %. Metoda tedy zajist'uje, ze obsah polymorfu je minimalne 98 %. 

Pf ehled obrazku na vykresech 

Obr. 1 pfedstavuje rentgenovy difraktogram formy I hydrogensulfatu clopidogrelu podle 
vynalezu, na obr. 2 je jeji spektrogram ziskany IR spektromerii s Fourierovou transformaci 
(FTIR), a na obr. 3 zaznam diferencialni kalorimetrie. 

Pfiklady provedeni vynalezu 

Priklad 1 

Do banky s plochym dnem, vybavene teplomerem a magnetickym mi'chadlem, se vlozi 2,26 
gramu baze clopidogrelu arozpusti v 32 ml suseneho i-propanolu. Roztok se za michani 
ochladi na teplotu 0 az -5 °C. Nasledne se pfida 0,33 ml 98% kyseliny sirove (p-1,8361 
g.cm" 3 ) a naockuje krystaly formy I. Smes se micha pfi uvedene teplote 2,5 h, pficemz po cca 
1 hodine se zmeni vzhled vyloucene krystalicke faze atato postupne pfejde do roztoku. 
Teplota smesi se zvysf na 10 °C a asi po 0,5 hodine se opet naockuje krystaly formy I. Smes 
se micha do vylouceni krystalicke faze pfi teplotS 10 az 15 °C 1,5 az 2 h a nasledne 8 hodin 
pfi teplote -5 °C. Produkt se odfiltruje na frite S-2 a vysusi proudem vzduchu. Ziska se 1,7 g 
clopidogrelu hydrogensulfatu forma I s minimalni polymorfni cistotou 98 % a o teplote tani 

185 az 187 °C. 

Z matecnych louhu stanim pfi teplote 25 °C se vylouci 0,5 g clopidogrelu hydrogensulfatu 
forma II o teplote tani 177 az 179 °C. 

Pf iklad 2 

Do banky vybavene magnetickym mi'chadlem a zpetnym chladicem se vlozi 25 gramu 
clopidogrelu hydrogensulfatu a pod atmosferou inertniho plynu se rozpusti za refluxu v 1 150 
ml butylacetatu. Mirne kalny roztok se pfefiltruje a za michani ochladi na teplotu 0 az -2 °C. 
Odlozi se do lednice a po 6 hodinach se vylouceny produkt se okamzite odsaje na frite S-2. Po 
vysuseni za snizeneho tlaku se ziska clopidogrel hydrogensulfat formy I o teplote tani 1 84 az 

186 °C. 
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Priklad 3 

Do banky s plochym dnem, vybavene teplomerem a magnetickym michadlem, se vlozi 20 
gramu baze clopidogrelu arozpusti v 140 ml suseneho i-propanolu a 140 ml butylacetatu. 
Roztok se za michani ochladi na teplotu 0 az -2 °C . Nasledne se pfida 2,9 ml 98% kyseliny 
sirove (p-1,8361 g.cm" 3 ). Smes se micha pfi uvedene teplote 1 hodinu, 2 hodiny pfi teplote 5 
°C a 8 hodin pft teplote -5 °C. Produkt se odfiltruje na frite S-2 a vysu§i za smzeneho tlaku. 
Ziska se 14,5 g clopidogrelu hydrogensulfatu forma I o teplote tam 184 az 186 °C. 
Z matecnych louhu stani'm pfi teplote 25 °C se vylouci clopidogrel hydrogensulfat formy II o 
teplote tani 177 az 179 °C. 

Ph'klad 4 

Do baftky s plochym dnem, vybavene teplomerem a magnetickym michadlem, se vlozi 1,84 
gramu baze clopidogrelu aza vara rozpusti v 26 ml suSeneho i-propanolu. Roztok se za 
michani ochladi na teplotu 0 °C. Nasledne se prida 0,35 ml 98% kyseliny sirove (p-1,8361 
g.cm' 3 ) a naockuje krystaly formy I. Smes se micha pfi uvedene teplote 2,5 h, pficemz po cca 
1 hodine se zmeni vzhled vyloucene krystalicke faze a tato postupne pfejde do roztoku. 
Teplota smesi se zvysi na 10 °C a asi po 0,5 hodine se opet naockuje krystaly formy I. Smes 
se micha do vylouceni krystalicke faze pfi teplote 10 °C 1,5 az 2 h a nasledne 8 hodin pfi 
teplote -1 °C. Produkt se odfiltruje na frite S-2 a vysu§i se proudem vzduchu. Ziska se 1,8 g 
clopidogrelu hydrogensulfatu forma I o teplotS tarn' 1 84 az 186 °C . 
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PATENTOVE NAROKY 

1 . Zpusob vyroby hydrogensulfatu (alfa S) methylesteru kyseliny alfa-(2-chlorfenyl)-6,7- 
dihydro-thieno[3,2-c]pyridin-5(4H)-octove (hydrogensulfatu clopidogrelu) vzorce I 
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v krystalicke formS I, vyznacujiti se tint, ze se latka vzorce I vylucuje z roztoku 
clopidogrelu ve forme volne baze nebo soli v rozpoustedle zvolenem z fady primarm, 
sekundarni nebo tercialni alkoholy CI az C5, jejich estery s karboxylovymi kyselinami 
CI az C4, popffpade jejich smesi. 

2. Zpusob podle naroku 1, vyznacujiti se tint, ze se latka vzorce I krystalizuje z roztoku 
hydrogensulfatu clopidogrelu ochlazenim. 

3. Zpusob podle naroku 1, vyznacujiti se Urn, ze se latka vzorce I srazi z roztoku baze 
nebo jeji soli pfidanfm 0,6 az 1,1 ekvivalentu kyseliny sirove. 

4. Zpusob podle naroku 3, vyznacujiti se tim, ze se latka vzorce I srazi z roztoku v CI az 
C5 alkoholu. 

5. Zpusob podle naroku 4, vyznacujiti se tim, ze se srazeni provadi z roztoku v 2- 
propanolu. 

6. Zpusob podle naroku 5, vyznacujiti se tim, ze se srazeni provadi pfi teplote -5 az 15 °C 
a roztok se naockuje krystaly formy I. 
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7. Clopidrogrel hydrogensulfat vzorce I, vyrobeny postupem podle naroku 6, s obsahem 
minimalne 98 % krystalicke formy I. 



taotace 



'fozevvynalezu: Zpusobv vvrobv clopidogrelu hydrogensulfatu krvstalicke formv I 

Jpusob vyroby hydrogensulfatu (alfa S) methylesteru kyseliny alfa-(2-chlorfenyl)-6,7- 
lihydro-thieno[3,2-c]pyridin-5(4H)-octov6 (hydrogensulfatu clopidogrelu) vzorce I 
vkrystalicke forme" I, kdy se latka vzorce I vylucuje z roztoku clopidogrelu ve formS volne 
>Aze nebo soli v rozpouStSdle zvolenem zfady primary, sekund ami nebo tercialni alkoholy 
CI ti C5, jejich estery s karboxylovymi kyselinami CI ai C4, popfipadS jejich smSsi.. 



pro anotaci (I) 




Bedt ZDS 0 lor W95S8/NTW200O ver, 4.17 



I Description: C:\VJ 

Prtlt CAVJ 

Name: MV1M0.ZDS 

Type ZDS DOS 

OetertpUon: CL1B06O-1 
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